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Table 1. Eigenvalues and Eigenvectors of the Five-Dimensional
Misalignment Variance Ellipsoid for the Shot-Noise-Limited
Signal-to-Noise Ratio of the Interferometer”

_ Eigenvector (Ellipsoid Axis)
Eigenvalue
o> AETM AITM ETM ITM
0 81

4

1 0.00061 0 0 0 ~0.58

2 0.00050 091 042 0 0

3 0.12 ~042 091 0 0 0 2
4 083 0 0 092 032 023 1

5 64 0 0 ~039 075 0.54 2

“The eigenvalues are in units of (the square of ) the beam diver-

gence angle. Significant values are in boldface. I ! '7 \k

TAMA®Odivergence angle. S/N 0.5%Z#DFH1E

RM+Front Com, FP Diff. -> 4x1078 rad
T At -> 5x107/ rad ~ 3x107° rad

—HEUWEDEEVWEDTI00EEEDLHDSD




BIHHZEEN D EE 7 51 > X > Ml
O ERMEDEHUWVWEHE = [LEisicH
AEEAAIR DT R MY RUSHBS/RM)%E 7 HF 1 T— h

Fast

Dark port WFS x2: End Mirror Differential / BS Fast

Bright port WFS: Recycling Mirror Fast
B (ERDWEFS): End Mirror Common Slow

Endi&Ei&Ey: Front Mirror Slow



Dark port PD: DC output [V]
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Simulated horizontal sensing matrixfor RFPMI|. TEM=4, according to file RFPMI_align03 kat, with telescopes being tuned for minimum coupling of respective mirrors in FPMI case.
Each value is the response to unity misalignment. Demod phases have been chosen (for each QFD) for max. signal in relevant channels.

Bold numbers just emphasize 'strong' couplings. Red numbers belong to 'noisy' mirrors (i.e. not on SAS).

QPD1 (east end, set
to min. sens. to front

QPD2 (east front)

QPD3 (north end,
set to min. sens. to

QPD4 (north front)

QPDS5 (bright port,
no telescope)

QPD6 (bright port,
set to min. sens. to

QPD7 (dark port, no
telescope)

QPDBS (dark port, set
fo min. sens to BS in

mirror in hor. FPMI) front mirror in hor. 0.5% power PRM) 0.5% power 2 5% power hor. FPMI)
FPMI) 2. 5% power

EFM 8 -318 51 F181 341 41 H12 202

NFM 53 F171 51 -318 314 38 13 F202

EEM -167 29 46 B o8 155 126 -598

NEM 45 B -170 K29 97 155 F126 598

BS 35 55 F113 -249 148 56 -1034 F34

PRM 112 393 113 400 -512 14 0 0

MC3 30 13 31 4 48 60 0 0

MC1 10 H14 10 H14 4 F26 0 0

MC2 F11 -16 F11 F17 38 17 0 0

Simulated vertical sensing matrix fro RFPMI, TEM=4, according to file RFPMI_align03 kat.
Demod phases as in hor. case, but have been checked to be OK.
Telescopes tuned as in horizontal. This makes different signals for some channels, due to astigmatism in far beam telescopes onto QFDs.

QPD1 (east end, set [QPD2 (east front) |QPD3 (north end, |QPD4 (north front) |QPDS (bright port, [QPD6 (bright port, |QPD7 (dark port, no ([QPD8 (dark port, set
to min. sens. to front set to min. sens. to no telescope) set to min. sens. to [elescope) to min. sens to BS)
mirror) front mirror) 0.5% power PRM) 0.5% power 2 5% power 12.5% power

EFM 24 318 22 181 341 41 F12 156

NFM 22 F171 -19 318 314 F37 13 -156

EEM F178 29 48 B8 98 155 126 499

NEM 48 B F178 29 97 155 -126 499

BS 18 39 3 F176 104 40 F731 -314

PRM 40 393 43 Koo F512 4 0 0

MC3 F27 k3 28 - 48 60 0 0

MC 1 9 H10 9 F10 3 H18 0 0

MC2 -5 - 11 = F12 27 12 0 0
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